Development of a lateral flow immunoassay for rapid diagnosis of potato blackleg caused by Dickeya species.
Early detection of potato infections is essential for effective disease management. The aim of this study was to develop a lateral flow immunoassay (LFIA) for rapid detection of a serious potato disease, potato blackleg, caused by Dickeya dianthicola and Dickeya solani. Polyclonal antibodies specific to different strains of Dickeya were obtained from rabbits after immunization with bacterial cells of D. dianthicola and D. solani. Enzyme-linked immunosorbent assay testing with use of a wide range of bacterial species showed that the polyclonal antibodies detect closely related strains of D. dianthicola and D. solani. Cross-reactivity with widespread pathogenic bacteria (nine species) and saprophytes of healthy potato plants was not detected. The LFIA based on the obtained antibodies and gold nanoparticles with average diameter of 20 nm was developed. Under optimized conditions, the LFIA method enabled the analysis of potato extracts within 10 min, with a visual limit of detection of 1 × 105 CFU/ml for leaves and 4 × 105 CFU/ml for tubers. The assay was tested on potato stem and tuber extracts, and the results of the LFIA were confirmed in 92.1% of samples using the real-time polymerase chain reaction. The findings confirmed that the developed LFIA could be used for monitoring blackleg infection without the need for special equipment or skills. Graphical Abstract The developed lateral flow immunoassay is an efficient tool for rapid detection of a serious potato disease, potato blackleg, caused by Dickeya dianthicola and Dickeya solani.